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Specification 

(54) [Title of the invention] 

Surface light source device 

(57) [Abstract] 

[Problems to be solved] To provide a surface light source device with reduced malfunction due 
to entrapment of foreign material between the sheets while reducing the assembly process and 
component cost of a surface light source device where multiple optical sheets are arranged on the 
light-exit surface of a light guide plate. 

[Means of solution] A set of optical sheets 2 formed by superposing multiple rectangular optical 
sheets 21 to 24 and light guide plate 32 and bonding at one side 2a [see Fig. 2] along tubular 
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light source 32 with adhesive layers without plasticity 1 la to 1 Id with an absence of shear 
deformation. Meanwhile, the remaining three sides 2b to 2d are bonded with adhesive layers 
with plasticity 12a to 12d capable of forming shear deformation based on the stress caused by 
differences in thermal expansion. Each space between optical sheets 21 to 24 and the space 
between optical sheet 21 and light-emitting surface 31a of light guide plate 31 are sealed with the 
aforementioned adhesive layers 1 1 and 12 on all sides and migration of foreign materials is 
prevented. 



[Claims of the invention] 

[Claim 1] A surface light source device provided with a tubular light source, a light guide 
plate arranged close to the side face of the aforementioned tubular light source that conducts the 
light from the tubular light source that enters from the aforementioned side face member and 
distributes the emission light among light conducted from the aforementioned conducted light at 
each section of the conduction path and emits from the light-exit surface, and a set of optical 
sheets formed by superposing multiple rectangular optical sheets in a specific order and 
arranging the to cover the aforementioned light-exit surface, a surface light source device 
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characterized by the fact that the aforementioned set of optical sheets are fastened at one side 

with a first set of adhesive layers that fasten their position between the sheets. 

[Claim 2] The surface light source device described in claim 1 characterized by the fact that 

the aforementioned one side is one of the short sides of the rectangular shape. 

[Claim 3] The surface light source device described in claim 1 or 2 characterized by the fact the 

aforementioned one side is a side other than the side along the aforementioned tubular light 

source. 

[Claim 4] The surface light source device described in claim 1 characterized by the fact that 
the aforementioned set of optical sheets is fastened mutually on the remaining three sides with 
the second set of adhesive layers capable of forming shear deformation based on the stress 
caused by differences in the thermal expansion, and each space between the sheets in the 
aforementioned set of optical sheets is sealed with the aforementioned first and the second 
adhesive layers on all four sides. 

[Claim 5] The surface light source device described in claim 4 characterized by the fact that 
the aforementioned set of optical sheets is fastened to the aforementioned light-exit surface with 
the third adhesive layer that fastens the position between sheets on the aforementioned one side, 
and fastened to the aforementioned light-exit surface with the fourth adhesive layer capable of 
forming shear deformation based on stress caused by differences in thermal expansion between 
the aforementioned light guide plate and the optical sheet that comes into contact with the 
aforementioned light guide plate. 

[Claim 6] The surface light source device described in claim 4 characterized by the fact that the 
aforementioned set of optical sheets is fastened to the aforementioned light-exit surface with a 
fourth adhesive layer capable of forming shear deformation based on stress caused by differences 
in the thermal expansion between the aforementioned light guide plate and the optical sheet at 
each of the four sides. 

[Claim 7] The surface light source device described in claim 1 characterized by the fact that 
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the length of the diagonal of the effective light exit area is 4 inches or less and that the 
aforementioned set of rectangular optical sheets are mutually fastened at each of the four sides 
with a set of adhesive layers between the sheets that fastens their position. 
[Claim 8] A method of producing a surface light source device that includes a process where 
a set of optical sheets produced by superposing multiple rectangular optical sheets in a specific 
order and arranging them to cover the light-exit surface of the light guide plate, which method of 
production of a surface light source device is characterized by the fact that the method includes a 
process where at least an area along one side of the aforementioned set of optical sheets is 
dipped in an adhesive solution after stacking, and a process where curing or solidifying of the 
aforementioned adhesive solution is included. [Detailed description of the invention] 
[0001] 

[Technical field of the invention] The present invention pertains to an edge-lighting system 
surface light source device used for planar display devices such as liquid crystal display devices. 
The invention further pertains to a surface light source device having a light guide plate and 
tubular light source arranged at the side face of the light guide plate and arranged on the rear side 
of a transmission type display panel. 
[0002] 

[Prior art] Use of planar display devices such as liquid crystal display devices as image display 
devices for television, computers, car navigation systems, etc. is on the increase based on 
reduced thickness, reduced weight, and reduced power requirements. 

[0003] For example, in light transmitting liquid crystal display devices include a liquid crystal 
panel where a liquid crystal layer is retained between a pair of transparent substrates and a 
surface light source device is arranged at the back side of the aforementioned liquid crystal panel 
(surface opposite from image display surface) and guides light from the light source to the 
aforementioned liquid crystal panel. 

[0004] In order to reduce the thickness and size of the layers of the device in the aforementioned 
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planar display device, it is necessary to reduce the thickness of the surface light source device. 
Therefore, the directly lighting type surface light source devices are being replaced with side 
light (edge-lighting systems) surface light source device. 

[0005] In general, the edge-lighting system surface light source device comprises a thin light 
guide plate made of an acrylic resin with the rear surface printed with an opaque scattering 
pattern, a tubular light source, such as a cold cathode tube, arranged near the end face of the 
aforementioned light guide plate, a reflective sheet arranged on the rear surface of the light guide 
plate, and a resin frame for holding the aforementioned components. The light from the tubular 
light source travels inside the light guide plate, and is scattered by the scattering pattern on the 
rear surface of the light guide plate while being reflected by the reflective sheet and is emitted 
from the surface of the light guide plate on the liquid crystal panel side, that is, from the light- 
exit surface. 

[0006] A prism sheet, diffusion sheet, etc. are superposed and arranged at the light-exit surface 
of the light guide plate. The prism sheet is used to converge the emitted light in a specific 
direction, for example, front direction, so as to increase the surface brightness, and the diffusion 
sheet is used to make the brightness of the light emitted from the light guide plate uniform at the 
light-exit surface. The aforementioned prism sheet and diffusion sheet comprise 1 to 2 sheets, 
and for example, a structure where two prism sheets having prism grooves that are mutually 
perpendicular and sandwiched with diffusion sheets may be used. 

[0007] In addition to those mentioned above, a sheet used for increasing the efficiency of light 
for effective use of the surface light source upon application of optical anisotropy to the light 
emitted from the surface light source device, and a sheet used to increase the viewing angle 
(maximum angle capable of achieving an excellent display effect) are arranged for the optical 
sheet. In the specification of the present invention, a film having a relatively low thickness is 
referred to as sheet as well. 

[0008] In assembling the surface light source device, each of the optical sheets are arranged one 
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at a time, thus, the assembly process is complicated and mistakes occur in the order of 
arrangement. 

[0009] Furthermore, the aforementioned multiple of optical sheets are superposed and arranged, 
thus, migration of foreign materials occurs during transport of the optical sheets or at the time of 
assembly of the surface light source device and that has an adverse effect on the display 
performance. 

[0010] Meanwhile, with the increased demand for reduced thickness of liquid crystal display 
devices in recent years, the separation between the display panel and light guide plate and the 
thickness of the optical sheets is being set considerably lower. Each optical sheet is made of a 
resin and is flexible, and in general, the sheet undergoes expansion with increased temperature. 
As a result, deformation commonly referred to as "swelling" occurs especially in the area where 
the tubular light source exits, and display irregularities caused by the aforementioned 
deformation result, at times. 

[001 1] When the aforementioned disadvantages exist, removal of the foreign material or 
replacement of the optical sheet requires time and an additional procedure, and damage to other 
components at the time of replacement occurs at times. 

[0012] Therefore, filling of the space between the light guide plate and each optical sheet, the 
spaces between the individual optical sheets and the space between light guide plate and the 
tubular light source with a transparent adhesive made of silicon to form an integral component 
has been proposed in Japanese Kokai [Unexamined] Patent Application No. Hei 8-262438. 
[0013] However, the aforementioned method where the entire area is firmly bonded leads to an 
increase in additional work and production cost. Furthermore, light transmittance is more or less 
influenced even when a transparent adhesive is used. 

[0014] Meanwhile, insertion of a set of optical sheets between the display panel and lamp 
reflector at the side where the tubular light source is to be arranged has been proposed in 
Japanese Patent Application No. Hei 1 1-017010. In this case, a sheet-like rubber packing is 
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arranged at a specific position underneath the display panel. 

[0015] However, in the aforementioned method, assembly is not easy and reduction of migration 
of foreign material during the course of assembly is not possible. Furthermore, in order to 
achieve secure fastening, a sheet-like rubber packing is required and in addition to an increase in 
the number of components, assembly is required while compressing the entire surface of the 
rubber packing. 
[0016] 

[Problems to be solved by the invention] The present invention is based on the above-mentioned 
background and the purpose of the invention is to provide a surface light source device with 
reduced malfunctioning due to entrapped foreign material between the sheets while reducing the 
complexity of the assembly process and the component cost in a surface light source device 
where multiple optical sheets are arranged on the light-exit surface of the light guide plate. 
[0017] 

[Means to solve the problem] The surface light source device of claim 1 is characterized by the 
fact that a set of optical sheets are fastened at one side with a first set of adhesive layers that are 
fastened in position between the sheets in a surface light source device provided with a tubular 
light source, a light guide plate arranged close to the side face of the aforementioned tubular 
light source that conducts the light from the tubular light source that enters from the 
aforementioned side face and distributes the emitted light among the light conducted from the 
aforementioned conducted light at each section of the transmission path and emits it from the 
light-exit surface, and a set of optical sheets formed by superposing multiple rectangular optical 
sheets in a specific order and arranging them to cover the aforementioned light-exit surface. 
[001 8] In the aforementioned structure, it is possible to reduce the assembly process and 
component cost and to reduce malfunctioning due to entrapment of foreign material between the 
sheets. 

[0019] The surface light source device described in claim 4 is characterized by the fact that the 
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aforementioned set of optical sheets are mutually bonded at the three remaining sides with a 
second set of adhesive layers capable of shear deformation based on stress caused by differences 
in the thermal expansion, and the fact that each space between the sheets of the aforementioned 
set of optical sheets is sealed with the aforementioned first and second adhesive layers on all four 
sides. 

[0020] In the aforementioned structure, migration of foreign material into the space between 
optical sheets can be completely prevented. 

[0021] The surface light source device described in claim 5 is characterized by the fact that the 
aforementioned set of optical sheets is fastened to the aforementioned light-exit surface with a 
third adhesive layer that fastens the position between sheets on the aforementioned one side, and 
the sheets are fastened to the aforementioned light-exit surface with a fourth adhesive layer 
capable of shear deformation based on stress caused by differences in the thermal expansion 
between the aforementioned light guide plate and the optical sheet that comes in contact with the 
aforementioned light guide plate. 

[0022] In the aforementioned structure, assembly is simplified based on an integrated set of 
optical sheets and light guide plate and migration of foreign material into the space between light 
guide plate and optical sheets can be adequately prevented. [0023] 

[Embodiment of the invention] The surface light source device of Working Example 1 of the 
present invention is explained with Fig. 1. In the cross-section view of Fig. 1, the resin frame is 
omitted, and display panel 41 and cover 42 assembled in the surface light source device 1 0 are 
shown as a detail drawing. 

[0024] The surface light source device of Working Example 1 is assembled in a transmission 
type liquid crystal display device as a display (liquid crystal monitor) for a desk-top personal 
computer or display for a large notebook type personal computer. 

[0025] Surface light source device 10 has a structure comprising rectangular light guide plate 31, 
tubular light source 32 arranged along the end face of one long side of the light guide plate and a 



KOKAI PATENT APPLICATION NO. 2003-207767 



curved lamp reflector 33 that covers the aforementioned tubular light source 32 in the vertical 
direction and along the external side of the panel. Furthermore, liquid crystal display device 41 
having dimensions that nearly match the light guide plate is placed on light guide plate 31. 
[0026] Furthermore, lamp reflector 33 made of a metal sheet functions as a reflective mirror that 
gathers the light emitted from the tubular light source 32 at the side face of light guide plate 3 1 . 
Furthermore, the lamp reflector functions as a frame that protects the tubular light source as well 
as a protective cover that protects the tubular light source from external shock. 
[0027] Though not shown in the figure, a plastic frame of the liquid crystal display device is 
arranged along the remaining three sides of the light guide plate 3 1 . 

[0028] Many fine projections having a cross-section shaped-like a triangle and that function as a 
prism sheet are arranged at high-density on the upper surface of the light guide plate, namely, the 
light-exit surface. 

[0029] Starting from the side of the light guide plate, the first diffusion sheet 21, prism sheet 22, 
light use enhancing sheet based on polarization separation 23 and second diffusion sheet 24 are 
superposed on the upper surface of light guide plate 3 1 . 

[0030] In this case, diffusion sheets 21 and 24 increase uniformity of the light emitted from the 
upper surface of the light guide plate at the light-exit surface and reduce the variation in 
luminosity. 

[0031] Furthermore, prism sheet 22 has many fine projections having a cross-section shaped-like 
a triangle at high-density and similar to the upper surface of the light guide plate, and the prism 
sheet is arranged in such a manner that the projections arranged in a parallel stripes cross those 
on the upper surface of the aforementioned light guide plate 3 1 . For example, the prism sheet 
used is BEF of3M Co. 

[0032] In a working example the present invention, light use enhancement sheet 23 is a sheet 
produced by laminating thin films having different refractive indexes while the film thickness is 
controlled, and for example, DBEF of 3M Co. can be mentioned. When light from the surface 
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light source device from the upper surface of light guide plate 31 enters the light use 
enhancement sheet 23, each thin film that comprises the light use enhancement sheet selectively 
transmits the light of one polarization direction at wavelengths in the region of 300 to 700 nm 
(visible region) and reflects light of the other polarization directions toward the light guide plate. 
The light returned to the light guide plate undergoes scattering and either reduces or loses the 
polarization and re-enters the light use enhancement sheet 23. In this manner, polarization is 
applied to the light from the surface light source device. When the aforementioned polarization 
direction is matched with the polarization direction of the polarization film 43 underneath the 
lower display panel 41, an increase in the lighting efficiency with light from the light source is 
made possible. 

[0033] Instead of the aforementioned light use enhancement sheet consisting of multilayer thin 
films, an optical sheet made of a cholesteric liquid crystal may be used. The aforementioned 
light use enhancement sheet is an optical sheet in which the pitch of the cholesteric liquid crystal 
is changed continuously and is a laminate of a liquid crystal layer that reflects circularly 
polarized light with a wavelength of 300 to 700 nm (visible light region) and a lambda/4 layer. 
[0034] Each optical sheet 21 to 24 is made of a relatively soft resin. Furthermore, in order to 
accommodate reduced thickness of the liquid crystal display device and to reduce light loss, a 
thickness of approximately 0.1 to 0.2 mm is used. Thus, warp is likely to occur due to thermal 
expansion. 

[0035] In Working Example 1, tubular light source 32 is arranged at along one short side of the 
rectangular light guide plate 3 1 . Furthermore, a set of optical sheets 2 is mutually bonded with a 
set of adhesive layers 1 1 made of adhesive layers with non-plasticity 1 la to 1 Id at side 2a 
opposite from side 2c along the tubular light source 32 as well as to the light-exit surface 3 1 a of 
light guide plate 3 1 . In this case, the adhesive layer without plasticity 1 1 is either a plastic-like 
or rubber-like layer, and is a standard adhesive layer with an absence of noticeable shearing 
(shear deformation) undershearing (shear deformation) caused by difference in the thermal 
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expansion factor (linear expansion factor) between optical sheets 21 to 24 and light guide plate 
31. 

[0036] For the aforementioned adhesive layer without plasticity 1 1, an anaerobic adhesive or a 
two-component acrylic adhesive based on urethane-acrylate or epoxy-acrylate, or an epoxy type 
or urethane type photocurable resin may be used. When bonding is achieved with the 
aforementioned rapid curing resins, the fastening process upon curing can be adequately 
reduced. 

[0037] In addition to the aforementioned three-dimensional crosslinking type resins, hot-melt 
adhesives made of resins having a glass transition temperature sufficiently above the temperature 
used may be used for the aforementioned adhesive layer without plasticity 1 1 . Furthermore, a 
silicon type resin may be used to form an adhesive layer with rubber elasticity. In some cases, a 
powerful adhesive (pressure sensitive adhesive) may be used as well. 
[0038] Furthermore, a relatively strong double coated adhesive tape having an adequately 
narrow width to prevent interfering with the light emission area may be used as well. 
[0039] Fastening with an adhesive layer without plasticity 1 1 is achieved at side 2a opposite 
from the tubular light source 32 in the set of optical sheets 2; thus, the influence of heat is 
insignificant. Furthermore, the short side is used rather than the long side; thus, the length of the 
fastening area is relatively short. Therefore, it is designed so that unwanted stress or distortion is 
absent in optical sheets at or near side 2a fastened even when fastening is done in such a manner 
that shearing between sheets is not possible. 

[0040] On the other hand, mutual fusion is achieved for the other three sides 2b, 2c, and 2d with 
an adhesive layer with plasticity 12a to 12d capable of shear deformation under a relatively low 
stress, and at the same time, bonding is accomplished to light-exit surface 3 la of the light guide 
plate 31. Each adhesive layer with plasticity 12a to 12d undergoes shear deformation based on 
creep within the range of shear stress caused by differences in thermal expansion between optical 
sheets 21 to 24 and light guide plate 31 and adequately reduces the shear stress between optical 
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sheets 21 to 24 and optical sheet 21 and light guide plate 31 . In other words, deformation of 
each optical sheet at or near the adhesion area is not initiated. 

[0041] For the aforementioned adhesive layer with plasticity 12, a resin having sufficient 
adhesion (pressure sensitive adhesive) and comprising a non-crosslinkable polymer having a 
glass transition temperature above room temperature or a polymer with an adequately low 
crosslinking density can be used. For example, a resin having a thermoplastic resin containing 
polyvinyl ether-acrylate block copolymer as the base and with a liquid resin such as liquid 
polyacrylate added can be mentioned. Furthermore, a relatively low adhesive double-coated tape 
having a sufficiently narrow width to prevent interfering with the light exit area may be used in 
some cases. 

[0042] Each space formed by the set of optical sheets 2 and light-exit surface 31a of the light 
guide plate is sealed with the aforementioned adhesive layers 1 1 and 12 on all four sides; thus, 
migration of foreign material into the aforementioned space is absent. Furthermore, adhesive 
layers 1 1 and 12 are formed integrally; thus, reflective sheet 34 is arranged on the rear side and 
assembled in the frame at the time of assembly. 

[0043] For coating of adhesive that forms adhesive layers 1 1 and 12, for example, optical sheets 
21 to 24 are superposed in a specific order; then, the specific side of the set of optical sheets is 
dipped in an adhesive solution. Furthermore, coating of the specific position of each optical 
sheet 21 to 24 and the specific position of the light-exit surface 31a of the light guide plate may 
be done with a roll or by screen printing. After the above-mentioned coating, the set of optical 
sheets 2 is positioned on the light-exit surface 31a of the light guide plate, and an appropriate 
pressure is applied to adequately cure or solidify the adhesive solution to complete adhesion. 
Furthermore, when a pressure-sensitive adhesive is used, curing or solidifying is not required 
after coating. 

[0044] In the aforementioned process, instead of coating with an adhesive, a sheet-like or strip of 
hot-melt adhesive may be used and pressure is applied under heat to complete bonding. 
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Furthermore, molten resin is applied from a specific side and cooling and solidification are done 
as in the case of book-making. 

[0045] Bonding of optical sheet 21 and the light-exit surface 31a of the light guide plate is 
achieved as a set of optical sheets 2 is arranged on the aforementioned light-exit surface 31a 
before curing or solidifying of the coated adhesive and curing or solidifying is accomplished 
under compression. 

[0046] Furthermore, bonding may be done upon coating an adhesive on the lower surface of 
optical sheet 21 or on the light-exit surface 3 la of the light guide plate after mutual bonding of 
optical sheets 21 to 24. In this case also, fastening can be achieved with shear positioning 
through an adhesive layer without plasticity used for the aforementioned one side 2a. 
Furthermore, bonding may be achieved with a adhesive layer with plasticity at each sides 2a to 
2d on all four sides as well. 

[0047] Meanwhile, the display panel 4 assembly in the surface light source device 10 has a 
structure comprising a pair of transparent insulating plates 45 and 46, liquid crystal layer 47 
retained between the aforementioned plates and used as a light modulation layer and polarizing 
films 48 and 49 applied to the lower surface and upper surface of each of the transparent 
insulating plates 45 and 46. 

[0048] Cover 42 that covers the outer edges of display panel 41 is made of sheet metal, and is an 
outer frame where components having L-shaped cross-sections are used in combination. Cover 
42 covers the outer edges of the upper surface of the display panel 41 and end face of four sides 
and is fastened to the above-mentioned plastic frame with screws, etc. 
[0049] As shown in the Fig., at least adhesive layers 1 1 and 12 are located outside the image 
display area 41a of the display panel 41, and the light that passes through adhesive layers 1 1 and 
12 does not reach image display area 41a. Therefore, it is not necessary for the adhesive layers 
1 1 and 12 to be transparent and slight coloring is accepted. 

[0050] A surface light source device of Working Example 2 is explained with Fig. 3 below. 
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[0051] Surface light source device 10A of Working Example 2 is used for a liquid crystal 
display device with a display diagonal dimension of 2.1 inches for cell phones and portable 
terminals. 

[0052] In surface light source device 10A of Working Example 2, between each optical sheet 21 
to 24 and between optical sheet 21 and light-exit surface 31a of the light guide plate are sealed 
without shear with an adhesive layer without plasticity 1 1 at each side 2a to 2d of four sides of 
the set of optical sheets 2. Coating of the adhesive solution is achieved by sequentially dipping 
each side in the same adhesive solution. 

[0053] In the surface light source device of Working Example 2, the vertical and horizontal 
dimensions of the set of optical sheets 2 are sufficiently small; thus, warping due to differences 
in thermal expansion factor is absent when fastening is done without shear and no problems 
exist. When the thickness of each optical sheet is approximately 0.1 to 0.2 mm, deformation 
hardly occurs even when each of the four sides is fastened when a surface light source device is 
used for a liquid crystal display device when the diagonal dimension of the display screen is 4 
inches or less. 

[0054] In the above-mentioned Working Examples 1 and 2, adhesive layer 1 1 or 12 is used for 
sides 2a to 2d of the four sides of the set of optical sheets 2, but sealing may be done for one side 
alone. In this case, assembly is made easy and migration of foreign materials can be reduced to a 
certain point as well. In this case, it is desirable when the mutual bonding is done at the side 
along the tubular light source, but other sides may be used as well. 

[0055] Furthermore, in the above-mentioned Working Examples 1 and 2, after mutually bonding 
the set of optical sheets 2, the light-exit surface 3a of the light guide plate is bonded, but the 
assembly process can be reduced when the set of optical sheets alone are integrated. And 
furthermore, when sealing is done for the spaces between the set of optical sheets, malfunctions 
caused by foreign material can be reduced considerably. 

[0056] In the above-mentioned working example, bonding is done with an adhesive layer 
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without plasticity at one side along the tubular light source, but bonding may be done with an 

adhesive layer with creep on all sides that includes the aforementioned one side. 

[0057] 

[Effect of the invention] In the surface light source device where multiple optical sheets are 
arranged on the light-exit surface of the light guide plate, production of a surface light source 
device with reduced malfunction due to entrapped foreign material between the sheets while 
simplifying the assembly process and component cost in a surface light source device is made 
possible. 

[Brief description of figures] 

[Fig. 1] A perspective cross-section view of a model of the surface light source device of 
Working Example 1 . 

[Fig. 2] A top view of a model of the surface light source device of Working Example 1 . 

[Fig. 3] A top view of a model corresponding to Fig. 2 of the surface light source device 

of Working Example 2. 
[Explanation of codes] 

10 Surface light source device 

1 1 Adhesive layer without plasticity without shear deformation 

12 Adhesive layer with plasticity with shear deformation 
2 Set of optical sheets 

21, 24 Diffusion sheets 

22 Prism sheet (wave sheet) 

23 Light use enhancement sheet based on polarization separation (DBEF) 

31 Light guide plate 
31a Light-exit surface 

32 Tubular light source 
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[Fig- 1] 
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IttfFHMtefiH] 

L X ttJSt B *> <b WSt-f 5 M!*K i: , 
MEtfJttKSrS 9±9 tcE$ ftfc-M© hb* 

mz.z>fc%M&miz&^x, 

©ia-efcs r t «r«MRt-raw*« 1 *fct4 2 eh&©b 

»^rtB4« 2 *^LrS^C-*K« t 

«9IE-ffl©3t^^-Hi*5»tS->-hM©«-SKi* s . fill 

T^S££fc4#»ti-5t*#«lE«©E7fe8&8fi. 
[§g#«5] Silia-iSO^^-h^, fiirE-i2T?r±, 
HB©illrK*H3ei-S»3 0«3|MiJJiS:^LTilE 

«EttJ*t»K:HJ£*;ft-0»S r i: «r#mti-Sit*«4 
lcEtt©S%fl(£B. 

4 ©«jg#JJl&;fr LTmTEWatBK@££*VO>5 d t 
*¥tm t -T 5 H*^ 4 lcE«<0B3fe2SHtt. 
[»*«7] *^3t^O*tft"+^4i'^^6ATt l 

BtlE-«ftO^^<D3t^i/- h^, ^©S-fflKT, 

[»** 8 1 V- h *Sf*©Kfc» 

*^to*fc-a»3t*V- h «\ 3?ft£©fflttB££ 5 

■c, 

/,£< irfc-iSlcfeofcOMfc. *»ffl«C««1-SXa 
filJE»#8Jffi SrWlS* fcttHft * Xfit «r*tr - fc 



[000 1] 

^B^SBI-fflv^n.?.. sr^-f h*5*;©B3tJB 

it § it5 BttlKKaK Hi- 5 0 
10 0 0 2] 

#fc„ 

[0 0 0 3] 3tafflSO»tfi*^S$E»4, -*f 

rwjfoS-'^KDgB (Hf&^BiteiSWE) ±I£E 
tf. 

[0 0 0 4] r©i 5* i Pffi*^tt»c-ov>r-jg<D$g 
B©W3Mb. ASflstrttStcMU B3tas^E©Sl!lt:^ 

[0 0 0 5] h#Stroifi*R3g«H\ -JR 

E**iSE*ti'-h&» iftfefctafti-SMIl^i'-A 
ffcfiiSU £*h>- MCt l9KW$ixooi)t3tffi»B 

©*sl/< ^ - v ic ± o x»a 
10 0 0 6] ajtfttswmjH'EK.tt, yyxA->-h, is 

5rilci!JiEB»a^(6]±$-li:.5<>©-C*)f3, t£«t"> 

©»s«rJ;'9^-ici-5<b©-e*>.5. m^.yyx^^ 

/iSfc^-Cfet), Wili, yyX*J&;»SB&K£i-3 2t!t 

[0 0 0 7] ft^-htuii, tg^lci^^n^fc 
5: i C <fc "9 B^M3t©fiJffl^)^S:l6]±i- ■5fc»©7t^J 

zi'At^ft-Ci/— h infect ici-s. 
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[0008] m%M&m<om*&x 8Kic**¥s/- v 

[0 0 0 9] r©J:5K:**03t*i/-htaia 

WSU fSBiftoTi>fc 0 
[0010] i5¥> M«9SE«)*$«<h$< 

&££*x8<fc?lcftoTV>8 0 #X*S/- Mi, flfjfifi 
[ooii] r©Jt54^**5F*-fr*s»&Lfc»fr % 

[0 0 12] 4#M¥8-2 6 2 4 3 8IC&VVC 

tvt^8<> 

[0013] ua>u roj: 5(^es«j«cgaa«ciA«?f+ 

[0014] 11-017010 {Cfc^T 

IS, *tt3ftaR^E«S*t5«lcr, HB©*¥^-h 

E£*lT^8 0 

[0 0 15] l*»u a*4ri 
±B Zft £ *.«■«■ 8 J: o \zBttX fcf? 5 

[0 0 16] 

[»Etf#ftL«fc5fcr8RJII] ±EPrg)S^ 

^>-^^Eli*^^aB3^:«ss«^ci3v^T, m^icr^ 

J: 85FAtrffi«-c* 8 1 <D£&#-f8 0 

[0 0 17] 



tt, WWSWfc, r©*«jlMIHc»LT«I*aB«rjS«* 
8*^bU«t*«r»ELTffl»B^e>W«rt-8«*« 
t E*W8«lcisv^r, aMB-JfioX*^ h 

[ooi8] ±WMMc J: 19 , «a^icrcD^^a^ 
»3*h£flS»f8 title, ->-hW©**<0S5*i& 

[0019] f&#^4 coBXiS«Bfi> *NE--1M>X* 

BW 8Jk# Ic ± o TX y S» prtBttSB 2 <o*a<7>g3gfl]/g 

[0 0 2 0] ZO&itmf&XlbZks X¥f-MBI© 
3a»^O#Mb<0JBA«r36±lc:WJkr 8 £ t 1 80 

[0021] m^5(Dmmmm\t, h&e-»<ox¥ 

f-b#* «rtB-5flt?tt, ^- HB©tt«*E«i-8» 
Mo«ttBK*oS^fiH-f 8lS*«c J: o r X y ojtg 

ft* 4 <D&mmm*it ur «jEauitB«cHS* nrv>s 

wtSr«f«tr8o 

[0 0 2 2] £<0J:5ft*J8-e*>Si, -jfico**^— 

jtA&X3HwB&jfc-f 8 d t 80 
[0 0 2 3] 

[^IK^IIJficD^ffi] ^^cD||lg0iJicoB3t2R^E{c 

[0 0 2 4] 1 0®3t2H^S 1 0 \ts WM* X 

[00 2 5] B3t^fi 1 0 fi, J67&#<£>gft« 3 1 

*3I6«3 10)-O«iafl||O«I*B^ftoTEIlSil 
8 32t : offttJfejR 3 2 *r±T*rtiJlW/< 

3Jr*>E>ftS. ft*5, »*«3 10±jc«:, ^tlt«t« 
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S G 

I0026] &7t> hfrt>t£Z>?>-? • vyis 

[0 0 2 7] HlCttSSftV^S, ^3ttS3 10^0 3 522 

[0028] mitwi 3 1 ©±ffii-*t>*,fflitB»ctt % •? 

«»ft£*<0£fcas* J:EfcB$ *5fc«K:BJI**tT 

[0 0 2 9] ^3 1 OiffitCWt, »jt«3 1 

ft 1 Oltfti/- h 2 1 , 7V XA>>- h 2 2 , flMfe 
»ft««cJ:5**Uffla|S|«g±S/-h2 3, Rt>\ 

2aHEB£*iTi*5 0 

[0 0 30] »>-h2 1, 2 4(t WjttR 

Sko-efcs 0 

[0 0 3 1] ^yXixi/-h2 2^ ^3tS3 1 

t>K ±ffl£«5 J:3fcBfc^*ftfc*©"C*>0, :Xy 
XA*>- h 2 2tt, 3 1 0±ffi 

ot>^isvMciiiSii:xi"5J:5^ia**t5 0 /dxa^ 

-h2 2lt, #J;tl*, Witf3Mlt8©BEF-C*)5. 
[0 0 3 2] 3fe*IJffl*fRj±V- h 2 3 It, ^ffiWdio^ 

LfctC0-C, «X.«3Mthfi<ODBEFf&5, *3feK 

3 1 ±wfrb<omftmft&%%m&fa±is- b 2 3 

ItSftSfc, 3tfiJffl*fRl±i/-h2 3Sr«*-r5#»K 
11, 3 0 0-7 0 0 nmO^ffl (prffig) rtcO^Sfi:® 

«**[Rl«>3t*r»3fcfi3 lOflS^fcKlt-rs. 2l3frK3 

ftfcm, SSs h 2 3^tAlt*ii 

So roj;5fc:LT, B*»lfe^«*ttW*Stt5 0 
wG>«#;triRJ*\ l<DTM<om%y^ 

[0 0 3 3] ±B<0J:5 4*JMIHfcJ:63ieWffl»rft± 
=» ^7 !J y ^JKSotf y^Sr»JK«ji^b**T 3 0 

0-7 0 0 nm^i (*Tffi«) rttf>jfefcO^T— #0) 



[0 0 3 4] h 2 1 - 2 4 \t, Jt«W3fc&ft 

ttt>U:3t*5fe«:*4< , t"Sfc«)^ WitfO. 1- 
0. 2mm<0»^l?*lC»fiKStta o *<Dtz#>, 

[0 0 3 5] 3afi«l^*5V>Ttt, ff#Mfe«3 2as, «g 

So ^UT, — *a03te^S- — h 2 *«*ai3 2lCfi 

ofcia2 cfcw:a«ioijzz2afc*iv^ *^raH±o« 

»*JSi u-ii dft>&ft&HfiQtt*fflfl 1 li-<t 

&o T > ft^i"- V 2 1 - 2 4 **#fi 3 1 <*>j»«3S* 

rttntftxy *»**»*fr*>ftv\ iist<z> 
**»B-c*>a. 

loo36] ro#^rant(Z)««ffljB 1 1 eft, #jx. 

Lfc«Mi;tt»««i^iB 2 t&ftr. * y /u3R« 

Jfl^Sr&tf-CtrS. ^^<t 5fc^ft1S<0»B«rfflv* 

•■tr*^fc*S <n:t #tft So 
[0 0 3 7] # nTStto«s»fflJB 1 1 fctt, ^ o J: 5 ft 
3»C7c^ffiS!^OTioffi. ^f9^*»a«*tt«ffl«J: 
9*^*V\|rB*>bftC*y h^^HMMJI*«v^Si 
^^•CtSo *fc, 5/!lav*©BB«cJ:9=rA)Mt«: 
*r*»3»*IBfci-5r4:t>-C#, »#KJ:o-crt, 5S 

[0 0 3 8] ^feicfi, H:*«HIAftTOtt»^-^-e 

[0039] *-5ran±o«##jB i KctsHSfi, - 
ffl<D3t^>- h 2^*3^5^**3 2 kt*mw<Dm2 

^IBftJ:5l-il«UTt, B££*bfc32 2 a 03fi«T\ 
h fc5FBfaoK*^S*!»fe l^S r <b ^ft^J: 
5t-RH-StbT^So 

[0 0 4 0] — ffe0 3i22 2 b, 2 c, 2d{c:^^V^T 

ffittoj»»#JHi 2 a~l 2 d*tf LT, £^t!:S5»$ 
^S^ir^tC, ^*«3 l^fflltffi3 1 alcS»$*l 
So RTBttO««*MB 12a-12dlt tft^>- h 
2 1-2 4^ig*«3 lO^^OH^jgE-fSXy 

ctSXy (*A/B) aBJUSTtTSwi-C, *^^>- h 2 1 



~2 4 pa. ax*. jte^>-h2 1 tmyt&3 1 t<DM<o 
[0041] z<D-*jm&<ommm 1 2\z& % #7xm 

u «##yr*y ^-h«o«Ktnniit(>o 
[oo42] -*©jifc*SA- h 2 xxmxMnmttm 3 

1 a «54i-*IW«lW:, rtlbgfSJi 11, 1 2 IC J: «9 

rt»44i\ *fc, WtftVli l, l 2 let SUV Mc— 
*t4or^8fc», SWtigCio^tfi, Kite/ 

- h 3 4 SrSBBlCG LT 7 U-At |ft*SfcT -5 JK It "C 

[oo4 3] mam 1 1. i2*#^5»wHfi!>a 

*tt, flfctf , ##v— h 2 1 - 2 4 SrBrfc^JRTttta 

So Sfctt, h 2 1 - 2 4 (Dffifemm. RXf 

^3tSWtt®3 1 a©WJ6«jJffcn-7-»fli, !) 

5 -B©**S/- h 2 £$53fc«3 1 CDffij* 

[0 0 4 4] iBte&^T, 8^*ft*LT&**fi 

mizmm Lrmmmmzn ?zt xm%zn ?^tt> 

[0 0 4 5] **S/-h2 1 ^«3tScoMlt®3 1 a t 

-a©***- h 2 z&mw 3 1 a [cmm u-cs «t u 
fc«ttt?8ft* fcttHftl-* <£ 5 ic urt? #-c# 

So 

[0 0 4 6] U&>U **S/-h2 l~2 4H3dbSri:v> 
K*»S*fc*K:, ft^f- h 2 1 OTB*fcttW«« 
ottSW® 3 1 a lc««»J«rS# LT&«£tT 5 r i: t>"C 
#S<, w<DRIJCt>, ±E— iB 2 a Ofi0f-e<O*. #"5Tffi 
tt©»#«IJBS:^ LTffifiX UrTIBKII**** ri^ 
Sfc, B3jao#5a2 a ~2 <H^V>T> ^ffitt 



So 

[0 0 4 7] iftUUmi 0K&**b£ft«* 
»/<*/U4 1 12, -*ttf>39!*fi&g«4 5, 4 6 r 
*ife<omic:»»*fta3feSBIJBt LT<Difol/l4 7 
#S^*6i&St£ 4 5,4 6 ©TBXtf ±ffifc**t*Mi 
9(*Wfe*lS(B3fe7-f/WA4 8, 4 9 

[0 04 8] <E9^/U4 1 Ofl»«fBSrB5^^*^ 

So ^/U*^— 4 2 It, Sqc/^/M ltf>±®<^» 

[0 0 4 9] B*K:*1-J;3fc, ttftftlfti l, 12 

tt, *tt< 1 1>, 4 1 0fi{fe$**Btt4 1 a 

±0*MIK«WU B4HHB1 l, 1 2«raofc*^B 

mmmmi i, 1 2«, aw-cfcs^s^*<, *jt, 

[0 0 5 0] ftriC, H3«rffl^r3lllS«2 0B3fe8S« 

sico^-cKw-rso 

[0 0 5 1] 2 ^jE^KSSB 1 0 Alt, K^®tg 
■*«»»*«)fc»o**BSWIM-«fe2. Wvf-<D«f B 

[0052] 2 (Dmxmmw 1 o Atii-a©* 
^->— b 2 <Dmm<o&m 2 a — 2 a ic*>v>-c, 3t^^>- 

h 2 1 - 2 4 HQ, Xtf h 2 1 ^3frR<Dffilf® 

3 1 a tomtmtim&n&mmm 1 1 1- «t ^ffigx^ 

^tB^cB3e*4^»Jt$i^TV^5. »»#J*©B#Ht, B 
[0053] !61fc«2^B3iai[K«iJ:i3v^rf4, -fto 

3t^-h2^««0^«fe^^|C/hSV^«), E9^<7> 
»5aic*sv^TttBXu^FB»c««LTBSLrt>, jRW 

#3fe^>-hO»**S#5lO. 1-0. 2mmrW 
[0 0 54] ±EH1K« 1 ^ 2 fc*JV^ttt, -ttO** 

h 2 <Dmm<n&m 2 a - 2 a ic^#^ji 1 1 *fc« 

12«ttWJl:tffofc#, -iSO^TitJhSrtTo-C 
lc^aic-e^ x */c, SfeioiiA(cov>Tt, fcses 

[0055] *tz, ±E*««i-2ic:*jv^rtt, -a 

Oft*S^-h2*EV^fc«»Ufc±K, *%K3 lOffl 

at® 3 1 attfttiT-ftttLfc^ ~-m<o%^>- 
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«c <fc «5FAt**fc«J(W* - 1 bo 
[0 o 5 6 1 _hieHtS0>JI::43^-CI*, fttftjgicj&ofc 

10 0 5 7] 

.fc 3* S C i: tfrVZ 5. 

[HI] 




a. 

(S-f 3&sW«f¥BI2 fife 3,, 
[^olftW] 

1 o sjtassi® 

11 x s> w» uct ^^m&o&ftm® 

12 xvmm^m^ ^m.'&n&mm 

2 Hfioft^->- h 

2 1,24 W8t*S- v 

22 (^x-y-z-H 

2 3 <!Jt^fg«l6^J:5itflJffl^±V-h (DBE 
F) 

3 1 SfttS 

3 1 a gfttgcoffiJltB 

32 t^3tas 



[B)2] 



10 
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(51) Int. CI. 7 mim^ F I (##) ' 

// F 2 1 Y 103:00 F 2 1 Y 103:00 
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